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1.1

BACKGROUND INFORMATION
Physical Characteristics

Ohangwena Region lies in the north-central part of former Owambo, which is situated in the
most northern part of Namibia. The topography of the region is characterized by an extremely
flat plain, which forms part of the larger Etosha Depression, and gradually slopes as a shallow
trough from north to south towards the Etosha Pan. The common parent material of the
alluvial plain in the region is a remarkably uniform, relatively unweathered, medium-textured
sand. It can generally be stated that grey sands cover the whole of the eastern area, while red
and brown sands are characteristic in the gentle relief of the western area of Owambo.Two
thirds of the Project Area is covered with aeolian sands. Solonetz soils occur in the remaining
third as a broad north - gouth striking strip in the central part of the area. The Mixed
Woodland areas, associated with aeolian sands, are Jocated in the whole area. Vaalboom and
wild seringa are the main species. The grass cover is moderate, but in the eastern area the
grass tends to be less palatable than elsewhere. To a large extent this area has been denuded
of vegetation, except for fruit trees, due to the use of timber for palisades and
firewood,overgrazing and the clearing of land for cultivation.The grass cover is moderate,
consisting of various perennial and annual grasses.

' The main feature of the drainage system is the Cuvelai Delta in central Owambo,The seasonal

flood in the Cuvelai, the efundja, does not always cross the Namibian border and only very
rarely reaches the Etosha Pan, Owambo experiences seasonal rainfall in the summer months
between October and April. More than 70% of the rainfall occurs between January and March,
The planning area receives the range of 440 mm to 510 mm for rainfall, and 2725 mm for
evaporation. ‘

October and November are the hottest months, with the average daily maximum temperature
in October being 35.5°. Winter days are mild, but cold at night, average daily minimum
temperature being 6°. Strong winds are rare, but may occur before and during thunderstorms.

The successive layers of sand sandy clay sandstones and conglomerates of Kalahari Group are
up to 500 m thick and the planning area is underlain by this sediment. Only 2 of the major
groundwater areas occur within the area, namely the Brine lake and Eastern areas. Potable
groundwater reserves are hosted by deep aquifers in the eastern area and as shallow aquifers
in the brine lake area. The underground Brine Lake occurs in the centrally located Cuvelai
Basin, The groundwater of the deeper, regional aquifer was found to be unsuitable for
consumption due to very high concentrations of total dissolved solids. The concentrations may
vary between 3,000 mg/l and 33,000 mg/l. :

It is estimated that on average 83% of the total rainfall evaporates shortly after precipitation,
while 17% is available as surface run off, of which 1% recharges groundwater resources and
14% is lost through evapotranspiration. Since the eastern areas of the Project Area are covered
by loose Kalahari sands and with hardly any surface run off channels, infiltration should be
good.



Socio-Economic Development

Administratively Ohangwena Region is divided into 10 constituencies. The Planning area and
the administrative boundaries are shown in Picture 1. The unit around which the social and
economic life is organised is the egumbo (household or homestead). An egumbo is headed by
a mwene gwegumbo (household head) who can be a male or a female. The average household
size varies between seven and eight people. Each egumbo is surrounded by cultivated land. A
group of egumbos - in some cases more than fifty - form an umukunda.

Picture 1: Administrative boundaries
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Historically the Ohangwena Region had a strong hierarchical system so a chief/king and senior
and junior omalengas (headmen) who were concerned with community matters. The 1992
Regional elections which put into place a Regional Governor and Councillors representing the
various Constituencies in the region was fought along party political lines. The Regional Council
is in charge of the day-to-day administration and development of the region but it is not
supposed to replace the system of chiefs and headmen. It is clear that the importance of the
chief and the headmen as non-party political figures has been recognised but their future roles
and positions are still not clearly defined.Women of the Region are responsible for household
chores and child care. In this area the high incidence of absent males puts an additional burden
on them in terms of decision making and labour. The 1994 study of NDT indicates that female
headed households remain economically worse off than male headed households.Community

. groupings in Ohangwena are mainly related to church activities and participation in women’s

group activities is very low.

In Ohangwena, like in other rural communities, only a small percentage of the population
attend school beyond standard 6 (grade 8). The figure quoted for Qhangwena is 20%. This
means that even traditional leaders and heads of household are often under-educated and semi
or illiterate. .

The health situation in the Ohangwena region is characterized by problems occurring due to
inter alia low standards of living, lack of education, unavailability of health information, and
the shortage of primary health care services and facilities. Malnutrition in the area is above

o,
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the national average, with over 30 % of pre-school children suffering from moderate or severe
undernutrition. ‘ _ .

Some of the major local health problems, such as malaria, diarrhoea, dysentery, and other
communicable diseases, are closely related to water and sanitation issues, and their occurrence
follows a distinct seasonal cycle. The incidence of diarrhoea, for example, increases with salinity -
and contamination of water sources, especially towards the end of the dry season, whereas the
number of malaria cases rises in the late part of the wet season.

The precise standing of communal land in terms of ownership and land rights, and the complex
role of tribal leaders in the allocation of land have not yet been clearly defined. At present the
right to use arable land is obtained through the head of the household making a payment to
~ the headman or chief. When the head of household dies there is no automatic right of
inheritance, and continued occupation normally depends on future payment.

The tarred trunk road Bl to Angola runs through the Planning area. Oshikango - Engela is
one of the fastest growing points in the Region and it has already become an important service
centre with a shopping area and a market. Small public service vehicles (taxis) play a major
role in the public transportation system. There is still a big need for the rehabilitation of lower
quality access roads in the rural areas.

Semi-urban areas are supplied with electricity and the rural electricity supply network is
developing rapidly in the Project area. However, the present use of electricity is very low e.g.
for cooking 0.3 % and for lighting 1.0 % only. There is a post office in Ohangwena. A postal
agency provides services at Omungwelume. Manual telephone exchanges will be replaced by
a new digital multiple radio system during 1994. The television provides services within a
radius of 60 kin around Oshakati.

There are 135 primary and secondary schools in the Planning area. The number of schools,
teachers and students according to the constituencies are shown in the Table 1.

Table 1. School data, 1993

Number of schools Number of teachers Number of studens

"~ Eenhana 25 125 6119

Endola 20 170 8861
Engela 25 _ 253 11022
Ondobe 22 162 8475
Ongenga 16 179 7249
Ohangwena 11 157 . 7489
kango 16 172 8835
TOTAL 135 1218 58050

In the Planning area two new hospitals (at Engela and at Eenhana) are under construction,
and one health centre.(at Odibo) are being upgraded. In addition 18 health clinics will provide
daily services to the people who are living in the Planning area. The urban population growth
rates range from about 23.00 % in Oshakati - Ondangwa nexus to about 7 % in semi-urban
centres in the Planning area. The distribution of the population in the Planning area shows
that 113 000 of the total population live in rural areas while 11 700 persons live in semi-urban
localities.
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For the population forecast the constituencies are divided into the sub-constituencies in order -
to have more accurate population forecasts. In Picture 1. administrative boundaries and sub-
constituencies are shown. Population estimates for the Planning area at the end of 1993 appear
in Annex 1.

On both sides of the Ondangwa - Oshikango road the population density is nearly 100 people
per km2. The population distribution is influenced by road access, the siting and density of
serviced dwelling plots and the position of water points. The average population density is 50
persons per km2 in the Western part of the Planning area. A simplified population density map
is shown in Picture 2. :

Picture 2: Simplified population density
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Two scenarios have been built using the following assumption:

Assumption:
The average growth rate is 3.03 % during the planning horizon of 12 years in the
Project Area. : :

Scenario 1:
The rural population increase between 1993 -2005 is 2.84 % per annum and it is
expected that urbanized people in the Project area will increase by 5 % per annum,
The annual growth rate in the rural areas between 1993 - 2000 is 2.2 % per annum
and it decreases in 2000 to about 1.5 % per annum in 2005. It is expected that the
semi-urban population growth between 1893 - 2000 is 7.1 % per annum and between
2000 - 2005, 9 % per annum. The migration from the Project area will be 22 % per
annum between
1996 - 2005. ‘

Results of the forecasts according to the above assumptions appear in Annex 1.



The traditional economy of the Ohangwena Region is based upon three main activities: rain-fed
agriculture, livestock farming supported by migratory seasonal grazing, and silvi-culture,"
Livestock production is integrated with crop production. The agricultural calendar has
implications with regard to the availability of labour for digging water pipeline trenches, as well
as for payment of user charges and maintenance of rural water supply systems.

The production of crops consists primary of millet, sorghum, beans, pumpkins and melons. The
staple food crop and main agricultural activity in the Ohangwena Region is the cultivation of
pear] millet, better known as mahangu. Agriculture, supplemented by income from migrant
labour and pensions, forms the basis of the economy of the Ohangwena region.

Cattle farming is one of the most important activities in the Ohangwena region. The livestock
component of agriculture consists of cattle, goats, sheep and donkeys. In the absence of a
rural banking system, the cattle herd is the family’s stock of wealth and source of milk, meat,
traction and manure. The average herd size is 7.6 head of cattle and 6.6 goats. A family owns
on average 9.5 head of livestock. The bulls and donkeys are used for ploughing but very few
farms use them for drawmg and transport of water. In Table 2 the estimated number of stock
as well as the stock according to carrying capacity in the Project area is shown.

Table 2: Livestock norms and data

Constituency Livest, LSU unit/10ha Livest. LSU unit/15ha Livest. estimation 1993

16600 11000 22000
Endola 3700 2400 5500
Ehgela 4200 2800 6000
Ondobe 7400 4000 11000
Ongenga 2300 ' 1500 3500
Ohangwena 1800 1200 2500
Oshikango 2900 ' 1900 4000
TOTAL 38900 25700 ~ 55000

The productive cattle yield is less than 6% per annum whilst it could theoretically attain 10%.
The reason for this can be found in the fact that the management of cattle herds has no
commercial aim.

There are some excavated dams and storage dams developed for fish farming in the Project
- area. However, due to the high evaporation in the area fish farming is seasonal,

The Eastern part of the Project area is a forest. It is used for grazing and also for fuel and
building purposes. The sale of wood is more and more prevalent along the roads due to the
high demand for fire wood in the Region. These practices have led to nearly total deforestation
of the Central and Western part of the Project area,



There are some reliable quantitative data available on family incomes. The comparable figure

for 1992 varies from a low N$ 1 104 to a high of about N$ 3 000 per annum. Wage

employment and remittances are now the most significant sources of family income. Income

variation between households is more closely correlated to the access with which young people -
get urban employment and maintain their home linkages rather than to differences in

agricultural productivity.

Assessment of the Planning Sjtuation

The Regional Master Water Plan for Owambo Region (MWP), published in March, 1990, is the
latest document which will provide latest information for water supply development in the
future.

This plan will not give detailed and permanent solution for water supply in the
entire Project area. Also the environmental impact of the solutions has not been
clearly addressed in the MWP.

The Planning Report on the Proposed Oshakati - Omakango Regional State Scheme gives the
detailed data from s.c. Herringbone System and recommendations for it’s developing.

. WATER RESOURCES

Surface Water Resources

The Master Water Plan ( 1990 ) made proposals for meeting the estimated water demand
through the establishment of the following water supply infrastructure:

* Extension of the then existing system of canals and pipelines to feed water
. from the Caleque Dam in Angola into the interior of Owambo.
. Continued construction of storage dams which could be fed with water from
local run-off or from the proposed water supply network.
* Drilling of additional boreholes in the eastern and western farming areas.
* ‘The construction of wells and cisterns to serve rural schools and clinics.
* ~ The development of irrigation schemes.

The priorities determined by the Master Water Plan were to develop local water
sources first, and then to import water from the Kunene River. This principle still
applies today.

The study area has no perennial rivers within it, and the only sources for surface water would
be the seasonal flooding of the local drainage, or man-made storage facilitics. The potential
supply of water from the Kunene is large and water is imported into the area via surface
canals and pipelines.

The oshana system covers one third of the Ohangwena Water and Sanitation Project Area.
There is little information on ephemeral surface water and no reliable measurements are
available, In 37% of the seasons, no flow occurred in the oshana at Oshakati. Due to the
ephemeral nature and irregular occurrence of the Efundja, as well as the large variation in and
distribution of local rainfall, the water in this oshana can not be considered as a reliable long-
term water source for Owambo. Because the oshana system is an inland drainage system, with
less rain than evaporation, there is a tendency for the salt content of the soil and water to
increase. It can be seen that the perennial water of the Kunene will in future continue to be
an important factor in urban and peri-urban development in central Owambo. Surface
catchments in the area are minimal.

[
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Some secondary catchment occurs in the borrow pits which have accompanied road
development programs of recent years, but the total contribution to surface water resources
is minimal. The low-relief topography mitigates against the establishment of any primary
catchment areas.

Shallow Water Resources
Two shallow aquifers have been identified in the western part of the Project Area:

* Main Shallow Aquifer (MSA)
* Disconlinuous Perched Aquifer (DPA)

The MBA is currently developed by "ndungus” (deep hand-dug wells) and is the major source
of drinking water. Ndungu depths can vary between 10 and 30 m, and, if lined, are done so0
with bricks, concrete rings or timber. Whereas the omafima are normally shallow enough to-
allow for manual extraction of the water, the ndungus often have simple hand pumps installed.

The DPA is an ephemeral or seasonal water source, located mainly in the oshanas, at depths
of less than 156 m. During the dry season water levels drop considerably and commonly
omafima dry out completely for a number of months. The depth of the potable water body
seldom exceeds 40 centimetres. The preponderance of ndungus is in the central to central-east
portion of the Planning area. Over most of the area, the water table is found at about seven
meters below ground level. The ndungus can be considered as permanent water sources,
unreliable only during very dry periods.

A rough calculation can be made for omafima in the western third of the area. Assuming that
oshana surfaces account for 10% of the total surface area, and assuming that water
intersection over the total area is the maximum encountered of 40 centimetres, the total
volume of water recharging the system, and therefore theoretically abstractable for any one
season would be of the order of 9,600,000 m’ In the case of ndungu reserves, assuming a total
surface area, east of the 0,3 m intersection contour line, of 576,000,000 m? and a mean
penetrated depth of 0.6 m, a rough calculation of stored reserves would be of the order of
288,000,000 m’. However, how long this would be sustainable would depend on recharge, for
which there is no information.

Deep Ground Water Resources

The Deep Aquifer occurs below a depth of 60 m, is commonly saline and becomes more saline
with depth. Most of the Ohangwena area is underlain by this aquifer. This salinity has been
interpreted as connate waters dating back to the time of formation of the palaeo-lake Etosha,
Significantly, the Deep Aquifer appears geographically related to the 130 m topographic
contour, which has been interpreted as representing the maximum palaeo-lake shoreline
(Rust,1984). Above this contour the quality of groundwater from the deep aquifer increases

progressnvely

Most of the Study Area, except for the far eastern parts, lies below this topographic contour,
indicating that there is very little chance of encountering fresh groundwater in this area.
Boreholes in the eastern aren, that is to the east of the Brine Lake Area, have generally been
86% successful, with yields in the order of 2 to 5 m*/h at depths of 70 to 90 m. The water is
potable and the concentration of total dissolved solids in the water is about 500 mg/l.

4



3.1

EXISTING WATER SUPPLY INFRASTRUCTURE
Bulk Water Supply System

The bulk water supply network in the Central North Namibia is the largest water supply
system in the country. It presently consists of 29 pump stations, 960 km of pipelines, 92 km

- of canals and 9 purification plants. Ondangwa-Qshikango main pipeline comprises a major bulk

water supply artery running from Ondangwa in the south to Oshikango in the north. A
number of pipeline branch off from this pipeline and it is popularly known as the Herringbone
Scheme. The total length of the existing pipeline is around 200 km. A new pipe line (48 ki)
from Omafo to Eenhana is under construction and also Omakango - Onambutu pipe line is
under upgrading. The layout of this scheme is shown in Picture 3. The project area is shown
by the dotted line. '

Picture 3. The schematic lay-out of the Herringbone system
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3.2

3.1.1

3.1.2

3.3

3.3.1

Rural Point Water Supply System

Unprotected Water sources

Ndungus : :
Communities who are living between oshanas have dug so called ndungus in the sand bed for

their own water supply. Generally ndungus are found in the areas where fig, palm and marula
trees exist. The top part of the ndung'us are consolidated by wooden logs and they are about
15 -20 m deep.

Omafimas '

During the dry winter months communities are used to dig omafimas in Oshana beds, when
all other surface water resources are getting dry. These wells have a very low yield and they
can provide water from one to three families only. It is estimated that there are approximately
1800 ndungus and omafimas in the Planning area.

Dams

There are 8 dams in the Planning area and mainly they have been constructed in the early
sixties. Most of them have silted up and are not in operation.

Protected Water Points

Wells

There were about 300 protected wells constructed by different institutions, NGO’s and
organizations in the Planning area by the end of December 1993. By the end of 1993, the
WSSPOR had constructed 36 hand dug/borehole wells estimated to serve 1000 rural people.
The depth of the wells ranges between 5 m and 18 m and they are equipped with hand pump
or windlass. Water quality is generally good. Communities have contributed to the construction
of water points and they are responsible for their maintenance,

Boreholes

At present about 30 boreholes have been drilled in search of drinking water in the Project
area, and only three of these have reasonable yield and water quality. Most of them have been
abandoned because of the saline ground water.

Roof Catchments and Water Tanks in the Schools

There are some 25 roof catchment systems built for the schools in the Project area. The size

- of water tanks ranges from 10 m3 to 45 m3. These water storage services are very limited and

dependent on rain fall.
Water Supply Coverage in the Planning Area
Pipe Water Supply Coverage

To determine the rural water supply coverage it is assumed that the population and its
livestock along a 2 km way on either side of the pipeline (a total of 4 km) will get their water
from the pipeline. The present water demand and water supply coverage calculations are
presented in Annex 2. Accordingly the existing water supply network and theoretical water
supply coverage is presented in Annex 3.

It is estimated that about 37 % of the total population in the planning area are within the pipe
water supply service. The pipe water supply coverage has been cross checked with the capacity
and operational data provided by the DWA,
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Point Water Supply Coverage

Some 2150 water points ( Ndungus and Omafimas ) were identified in the planning area. It
is estimated that 41 % of the total population in the planning area are somehow within the
point water supply service. If water quality is taken into consideration the number of people-
served by water which fulfils quality standards is much lower.

WATER DEMAND

The unit water demand has been adopted from the re-evaluation of water dexiumd norms for
planning purposes, published by DWA in April 1992,

Consumer served by Piped Water Supply

Community stand pipes

Semi - Urban area stand pipe
Clinic out - patient

Clinic as a whole

Clinie per bad

Unit

25 1 / day / person
60 1 / day / person
30 1 / op. / day
1000 1 / cl. / day
300 1 / bed / day

Hospita] 500 1 / bed / day
School 15 1 / pup./ day
Livestock 45 1 / LSU / day

Consumer served by
Point Water Supply

Community
Livestock

20 1 / day / person
max 45 1 / day / L5U, if water available

In order to assess the future water demand in the planning area it is assumed that the
increase of water consumption will correspond to the expected increase of the population.
Irrigation, forestry and fish farming are not taken into consideration when calculating the -
water demand. The domestic water use is the first priority and thereafter comes livestock. The
present and future water demand are shown calculated based on the following assumptions as
shown in Tables 3 and 4. A break-down of domestic water demand is shown in Annex 3

Assumptions
* 1 LSU/10 ha residing less than 2.5 km from the pipeline

* growth rate of students 4 %

* health facility demand based on growth rate of population

* the commerce and industry not included. To be assessed case by case
Scenario 1: '

* average growth rate 3.03 %

* growth rate in rural area 2.84 %

*. growth rate in semi-urban 510 %

Table 3. Present and future water demand, Scenario 1

WATER DEMAND M3 / DAY

CONSUMER 1993 1995 2000 2005
Semi—Urban 750 820 1040 1330
Rural population 2480 - 2750 3210 4060
Livestock 450* 600 800 1010
Health services 220 250 300 350
| Schools 870 930 1100 1250
[GRAND TOTAL 4770 J 5350 6450 8000

* Livestock served by pipewater supply
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Scenario 2

* average growth rate .( 1994 - 2000 ) rural 22 %
* average growth rate (2000 - 2006 ) rural 16%.
* average growth rate (1994 - 2005 ) s-urban 7.1 %
* migration growth rate ( 1995 - 2006 ) rural 220 %

Table 4. Present and future water demand, Scenario 2

WATER DEMAND M3 / DAY

CONSUMER 1993 1995 2000 2005
 Semi—Urban 700 870 1220 ‘ 1710
Rural population 2480 2650 2930 3230
Livestock 450* 600 700 800
Health services 220 250 300 350
[Schools 870 920 1000 1060
[GRAND TQTAL, 770 5300 6150 I 7150

* (ivestock served by pipewater supply

The growth rate of number of students has been estimated at 4% during the planning period.
The future water demand for the health facilities has been estimated on the basis of the
existing water demand, using an annual growth rate equal to that of the population. The water
requirement of commerce and industry are unknown, and therefore the rate has to be assessed
case by case and not taken into the development plan at this stages.

WATER SUPPLY OPTIONS

Water Resource Options

The feasible water supply options for the planning area are based on the existing water

resource and source options, and on the various water supply technologies. The water resource
options are illustrated in Picture 4.

Picture 4. Water resource options
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Technology Options

The technology options based on different water resource options and source options have been
presented in Picture §. Because the Kunene River is not in the planning area it has not been .
considered as a water resource. Anyhow, the bulk water supply is one of the resource options.

Picture 5. Technology options

Bulk Water Supply

The following technical advantages of the Bulk water supply have been recognized:
* water quality can be controlled. \
water can be supplied to the areas, where local water resources are not available
bulk water supply can provide high service level.
drought effect not remarkable
a large number of consumers can be served easily.
it can promote the establishment of possible irrigation and commercial project
he disadvantages of the Bulk water supply are:
intake capacity is limited to 6 m,/s, according to an agreement between Namibia and
Angola.
canal from Caleque to Oluhandja capacity is limited to 3.6 m,/s.
construction of a new canal, pipelines and Osha.katl purification plant will require
substantial initial investment costs,
* canal maintenance is costly and difficult

#1] 0+ 5 a2
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Rural Pipe Water Supply
The following technical advantages of the Rural Pipe Water Supply have been recognized:
* water quality can be controlled.
» water can be supplied to the areas, where local water resources are not available
* can serve the population also during the dry period
oo livestock water demand can be met
The disadvantages of the Bulk Water supply are:
. illegal connections,
* expensive development and O & M costs 3.5 m,/s.
* water shortages are common :
* revenue collection difficult

Point Water Supply with Hand Pump

In the planning area the average shallow well depth is about 16 m and the depth of well using
MSA about 20 - 50 m. The depth of the deep ground water tube wells is more than 100 m.

The hand pump well has the followfng advantages:

* water is relatively safe and protected

* - hand dug well can be constructed usmg local skills and materials
* the operation of the hand pump requires no external power

* local technicians can maintain hand pumps

The disadvantages of the hand pump well are:
contamination risk exists during the rainy season

* hand pump wells are reliable only in the areas where good ground water is available
at shallow depths throughout the year
can not be used in deep tube wells, where ground water level is deeper than 100 m.
corrosion high due to the salinity
deep tube well pump repair require skilled manpower, special tools and it is expensive

Point Water Supply with Windlass

The WSSPOR’ has developed a well constructed at site and equipped with a bucket lifting
system.

The advantages of the well with windlass are as follows:
well can be constructed with minium external support using local materials and
transport
community is fully involved in all stages of well construction
the windlass water point is easy to operate and maintain by the community
it provides good protection for water contamination

The well with windlass has the following disadvantages:

» the capacity of the shallow well using perched ground water is limited and can only
. serve an average of 3 household

* there is a contamination risk during the rainy season

'

wells might dry up during the dry season
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Roof catchment

The advantages of roof catchment are as follows:
low-cost technology can be used'

* it will improve water supply situation in the schools which are without any reliable
water supply system

» high community contribution

* local contractors are able to construct the systems

* storage capacity for tanker service

The roof catchment has the following dzsaduantages

* not reliable because of low and occasional rainfall

* water quality control difficult

Dam

The dams are used mainly for livestock watering. During the last two years the RDC and the
Development Brigade have constructed or rehabilitated some of the dams, also for domestic

consumption.

The advantages of the dam are:

. excavations for road construction can easily be developed for livestock watering with
minimum investment

* cheapest and easiest way to water the livestock in the oshana area, if normal rains
occur

The disadvantages of dam are:
only 40 % of the dam capacity can be utilized for water supply due to the high
evaporation
not a reliable water source due to low and occasional rainfall
water is not suitable for domestic consumption without treatment
. increases risk of malaria

Other Methods

The methods and technologies which can be successfully used in specml conditions in the
planning area are:

* Artificial ground water / improved ground water recharge
. Desalination

* Solar systems

Cost

The households and livestock are considered as main beneficiaries of the planned water supply
systems. The cost comparisons have been made by estimating the total development costs,
operation and maintenance costs and community participation costs. The costs have been
calculated based on 1994 prices. Technical assiatance has not been taken into account.

The development costs include: materlals skilled labour, transport, community contribution
and overhead.

The cost analysis has been calculated as follows:

Pipe water supply .

* investment costs calculated with 10 % interest for 20 years using current price level
*. renewal costs not included

Point water supply

* boreholes, 10 % interest for 15 years

* shallow well 10 % interest for 12 years
LN
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The recurrent costs of pipe water supply include energy, manpower, maintenance as well as
transport costs. Maintenance costs of pipe water supply system has been estimated at 0.2 %
of the development cost. Manpower and transport costs in the planning area at present include
the following:

* one operator, 2 technicians, 2 plumbers_a_nd one lorry, with budget of 100 000 N§ per
year , ' .
* interest 5 % annually

The recurrent costs for water point supply as a percentage of the investment costs have been
estimated as follows:

* hand dug well with windlass 0.25%

* borehole (60 m) with hand pump 0.5%

* borehole (100 m) with hand pump 0.3

Community participation costs

. piped water supply: 9 % of the development costs

. point water supply:
" shallow well; 32 % of the development costs
* borehole well; 8 %
* borehole well; 4,6 % "

Based on the above assumptions the unit cost comparison has been summarised in Table b.

Table 5. Unit costs of the water supply development

Supply | Water supply Denslty |Develop.Cosis N$/ CapJ Ann. | O&M Costs  [Total Exp.N$/ | Costma |Ranking of
| area | Sgtem P m2| Const.Costs Comm.C Total [N$/Cap./Ann. | Capita/Ann, N§ Options |
Rural  |Pipe Water Supply| * e el
[ Network 100 13.45 135 148 17 318 1.8 I
as 3853 3.87 424 48 90.4 5.2 Vv
25 5397 543  59.4 67 126.4 7.3 VI
5 | 26986 27.14 297 334 631 ' 86.4 VII
Rural Poirt Water Supplyl " :
Windlass N/A-{ 168,02 75 237 4 27.7 3.0 II
Borehole (60 m) | N/A 2291 199 249 8 28.9 3.2 III

Borehole (100 m)] N/A 28.17 133 295 4 33.5 3.7 IV

The unit price of the piped water supply system depends on the population density. The actual
price of the bulk water supply at the boundary of the planning area has not been included into
the above unit prices. Therefore the O & M costs include the costs of water distribution in the
planning area only. If the population density is greater than 3 persons per ki, the point water
supply unit costs are not affected.
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Technology Choice

The water production per day has been estimated for the proposed technologies (Picture 4).
The unit costs per m, do not give accurate comparison of the different technologies due to
varying service levels. The ranlung of the options, as shown in the Table 6, has been proposed
based on the unit pnce /m® and capita cost together. In the semi-urban areas where the
population density is above 100 persons/ km® the piped water supply has been gwen the
highest rank considering that the O & M is fully paid by the consumers. If the price of the
water at the planning area boundary is added to the O & M costs the expansion of the piped -
water supply network is becoming questionable. The Picture 8 illustrates the effect of the two
different tariff rates to the actual price of the water.

Picture 6. Effect of the tariff to the unit price of water

N$/m3 : ' .
30 Average pop. density in the area
15
\
\
\‘____
0 , _
(1] 10 20 30 40 50 60 70 80 90 100
Correlation between population density and Population density; per / km2
unit price of water with different variations
of tariff = — pipe water supply
—==: — point water supply
PLANNING CRITERIAS
General

The Water Supply Development.Plan for Western Part of Ohangwena Region has been
developed based on the existing plans and existing water supply situation as well as existing

water resources for the future improvement of water supply situation in the area. For this

purpose the following criterias as presented below have been considered. The plan will follow
the principles of the Master Water Plan for the Owambo Region when applicable.

Planning Horizon

The plan covers the period 1994 - 2005 with a greater detmled descriptio of the first six years
period of 1994 - 2000.
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Consumers to be Served

The plan focuses on domestic and livestock consumption. Also the institutional consumption .
is taken into consideration. The possible irrigation, commerce and industry are not covered.
The target of the plan is to serve all of the population of the Project area by the year 2005,i.e.
100 % water supply coverage.

Service Level

The service level is the following;

The rural areas
* one shallow well per 3 households with a walking distance of 1 km
one shallow tube well per 8 households with a walking distance of 2 km
one deep borehole per 15 households with a walking distance of 3 km
25 1 per capita per day
water source: communal water tap or water well :
consumed water has to be paid when provided by the DWA
he semi-urban areas '
60 I per capita per day
water supplied through the public stand pipes or private house connections
* consumed water has to be paid according to the tariffs
Water Quality '

* 2= * 2 ¥ » @

The plan is based on the assumption that all water for domestic use will qualify for human
consumption and will therefore conform with DWA water quality standards.

Selection of Technology

The selection of the technology for the rural water supply system is proposed to be based on
the following aspects;

* systems should be reliable and easy to operate and maintain

* use of Jocally manufactured materials and equipment

* . in power supply, electricity has priority over diesel or solar

* beneficiaries participation in both development and O & M favoured
Social and Culture Aspects

Special attention should be given to the following factors:

Taboos, beliefs and customs

Water is a resource over which women have traditionally had control. As main users and
managers, they should be involved right from the start of the project. Cultural constrains
which affect women’s participation in water project should be studied carefully and campaigns
to be launched to support women’s effort in development

Local organizations and leadership

The project will facilitate setting up community level structures in collaboration with the
Regional Council and individual counsellors and shall ensure that these structures and
committees have .multi-sectoral functions in order to develop an integrated grass-roots
development capacity.
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Utilization of local contractors and materials

The commitment of a community to any development effort will depend on the utilization of
both the human and material resources available. Apart from the aspect of commitment,
construction of water supplies will be much cheaper if local construction capacity is used for
building, this would reduce the overall costs. ‘
In order to improve the efficiency, and to decrease the dependency on the pubhc sector the
involvement and participation of the private sector. will be supported. Private companies and/or
artisans could assume a strong role in water supply development, maintenance, supplying of
building materials, handpumps, spare parts and transportation. In the development of local
water supply construction capacity the condition is that the costs of materials and services shall
be on the affordable level to the communities.

Institutional Aspects

As a part of the institutional integration process the implementation of the activities shall be
done in close cooperation with partner institutions. This will apply specifically in community
sensitization and mobilization, hygiene education and sanitation promotion areas in which
MHSS and MRLGH are involved, Other important actors are MAWRD and NGOs active in
the area,

Financial Aspects

In order to achieve sustainable and affordable water supply development, the following
prmclples are recommended:
Cost shearing is the key target. Water tariffs shall be introduced to all
beneficiaries and they should be informed of the development costs of their
water supplies,

* In the rural areas the water tariffs shall cover the full operation and
maintenance costs. In future the share of the present and future investment
costs shall also be included.

* In the semi-urban areas the aim is full cost recovery of individual house

connections: the water tariffs cover both development and O & M costs.
Water tariff should encourage water conservation and reduce wastage.
Community or users group management of the water supply systems implies
. that the consumers own their water supply systems, and take responsibility

for managing it.

* Construction capacity development is to be encouraged in order to reduce the
costs of the construction and keep the development cost at affordable levels
for community to continue the use of these services without external support.

- Priority Criterias

The unserved rural population should be given the first briority. Also all schools and clinics in
the rural area should the high priority in design and construction of water supply systems.

Environmental Aspects
This water supply development plan draft has been prepared without considering the
environmental aspects and possible impacts. Therefore the EIA study has to be carried out

before completion of this plan and the possible effects of the study results have to be
incorporated into the plan.

G,
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PLANNING GUIDELINES

'I'he following guidelines for the selection of development programmes are proposed:
The existing bulk water supply network should be maintained and extended where
appropriate, feasible and affordable. Expensive rural pipe water network should be
avoided in the areas of population density less than 100 people/km?. The water for the
stock farming areas should be supplied from possible groundwater or surface water
sources.

* Groundwater sources should be utilized in those areas where the water is potable or
suitable for stock watering. It is therefore necessary to embark upon thorough
geohydrological investigations in order to establish the true nature of the
hydrogeological environment in the planning area, especially with reference to the
occurrence of a possible perched fresh water table which could be utilized by rural
communities through digging of wells and installation of windlass or hand pumps.

* The provision of assmtance to the rural communities in estabhshmg safe drinking
water supplies from wells and boreholes should be a major priority for improving
health and welfare.

* Support should only be granted to communities which accept to make a defined

counter performance. The size, type and timing of this counter performance will
depend on the communities and on the water project characteristics.

*  The importance of environmental assessments in proposing adequate management
strategies is recognized whenever new water projects are designed and implemented.
This should receive proper attention during all phases of water pro;ect development
in Namibia.

DEVELOPMENT PLAN
General

The network modelling has been created based on the concepts being developed by DWA. The
extension of the Omafo-Eenhana rural plped water supply network is the only project bemg
designed at this moment.

The foliowing have been presented in Annex 3:

Existing water supply situation for 1993
Implementation programme for 1993 - 1995
Proposed implementation programme for 1995 - 2000
Proposed implementation programme for 1995 - 2005

* * »

The development costs have been calculated according to the two scenarios for each option and
the total costs are as follows:

Scenario 1/ Option I:  N$ 39 million
Scenario 2/ Option I: N$ 35 million
Scenario 1/ Option II: N$ 32 million
Scenario 2/ Option II: N$ 28 million

* F ¥ =

The results clearly indicate that the population figures and its density are directly correlating
with the development costs of water supplies. The detailed information is presented in Annex
2. )

o
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The time schedule for the implementation of optlon I (1994 - 2000) is probably unrealistic and
will not be executed in the proposed scale due to other major financial needs for bulk water
supply improvement in the Cuvelai Region, The migration from rural areas to the urban
centres has been increasing and therefore it is assumed that scenario II is more realistic,

Scenario Il and the development option II is proposed for the development plan based on the
above facts and the technical and economical calculations. According to the guidelines for the
programme selection it is proposed that local water resources and local construction capacity
shall be exploited to the maximum extent in order to minimize costs and to achieve high local
commitment in the management of the water supplies.

In the four semi-urban areas (Qhangwena, Engela-Oshikango, Eenhana and Omungwelume)
the water supply coverage can presumably be improved upon by upgrading the existing piped
water supply network. In the rural areas new systems are required if coverage is to be
substantially increased. These new systems are required to supply the dispersed rural
population, which presently depends on unprotected facilities shared with livestock. New
systems are also required for the isolated institutions in rural areas such as schools and clinics.

The existing and proposed new pipeline network system, representing 74 % of the expected
water supply coverage in 2005, will require 80 % of total expenditures during the planning
period. The percentages required for pomt. water supply system are 28 % and 20 %
respectively.

It is expected that the communities will increasingly require water supplies with higher service
level. However, when revenue collection will be based on full cost recovery the demand for
the piped water supply will considerably decrease, while the demand for point water supply
will increase.

Institution Building and Human Resources Dévelopment
At the beginning of 1993 the respoﬁsibility for rural water supply was transferred from the

Directorate of Rural Development (Department of Agriculture) to the Directorate of Rural
Water Supply (Department of Water Affairs). At present the Directorate of Rural Water

- Supply is responsible for planning, implementation and operation and maintenance of the rural

water supply network.

The organogram of the DRWS has been approved by the Cabinet and Public Service
Commission, but due to the lack of financial resources the actual start-up of full field
operations will require a period of 3 - 4 years. The new establishment will actually have little
influence in Ohangwena Region. Maybe only 2-3 water extension officers will be appointed for
the- Ohangwena Region in order to facilitate and control the development of community based
rural water supplies. There are no further plans for office or other facilities in the region.
Therefore the implementation and operation and maintenance of community based rural water
supplies will greatly depend on the activity and pa.l'thlp&thﬂ of the communities themselves
as well of the local NGOs and donors. .

The WSSPOR, MRLGH, MHSS and some local NGOs are actively involved in community
development work in the Ohangwena Region. There are plans to establish an intersectoral
development committee network in the Region. The participation of traditional leaders, church
representatives, political party representatives and different women groups should not be
neglected when development or implementation plans are discussed or executed in the area.
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Development Programme

According to the selected alternative, the total population of the planning area in the end of

+ 2005 will be about 164 000, of which 28 000 people will live in the semi-urban centres. The

average population density of the rural area is estimated at 35 persons per km?. :
The overall objective of the programme is to provide 100 % water supply coverage by the end
of the year 2005. This will mainly be realized through a pipe water supply network supplying
water for 128 000 people, which means constructing further 200 kilometres of pipelines. Part
of the supply will be realized through point water supply that is to cover approximately 36 000
people in the most remote areas. This will require construction of 1150 water points.

Livestock (10 ha/LSU) and its need of water supply has been taken into account in the piped
water supply system. In estimating the number of required point water supplies the livestock
was not included. During the dry season the livestock use the same water source with the
humans. In some cases animals are moved to the other grazing areas in the east of the
planning area. If livestock were to be taken into account the number of required point water
supplies would have to be tripled.

The total development costs of the new pipelines will be around 18.8 million N§, of which the
community will contribute 1.5 million N$ (8 %). Cumulative operation and maintenance costs
by the end of the planning period will be about 17 million N$. It can also be expected that
renewal of the already existing pipelines will need an investment of 11 million N$ during the
planning period. The development costs of the point water supplies will be approximately 9
million N§, with a community contribution of 1.7 million N§ (19 %) during 1994-2005.

The summary of the cost breakdown is presented in Table 6.

Table 6. The cost breakdown of the total costs of the proposed development programme

Development Costs of Water Supply.

Supply 19942005
Area | _Constr. N$ | Overhead N$l Comm.Contr] TotalN$ ||

Rural pipe W/S 16,110,000 1,250,000 1,480,000| 18,840,000

Rural point W/S 5,370,000 1,940,000 1,690,000 9,000,000

Total 21.,480,000| 3,190,000/ 3.170,000] 27.840,000

Renewal Costs of Water Supply and equipment _
item ' 1994—2005
Constr. N$ | Overhead N$| Comm.Contr| _Total N$

[Main pipe line 9,000,000] 1,500,000 10,500,000

Rural poin W/S 500,000 200,000 200,000 900,000

Equipments 1,000,000 1,000,000
jotal 10,500,000, 1,700,000 200,000{ 12,400,000

Operation and maintenace costs

‘ Supply 1994 2005 Total O & M 1994—2005
Area O&MN$ | O&MNS$ [TotalO&MNS$

Rural pipe W/S 1,000,000 1,800,000 | 17,000,000

Rural point W/S 20,000 200,000 1,200,000

[ Total 1,020,000( _2,000,000{ 18,200,000
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It has been estimated that the average lifetime of a pipeline is 30 years, and that of the hand
dug well with a windlass is 12 years. The lifetime of a borehole lifetime is estimated to be 15
years. Based on these assumptions, the new pipe lines will not require renewal during the
planning period. Renewal of the existing pipelines will require approximately 11 million N§.
However, the old wells constructed during 1980’s by different organizations need to be .
reconstructed, The annual input for the renewal should be approximately 1 million N$, as
presented in Table 6. :

In the beginning of the planning period the piped water supply network operation and
maintenance shall cost around 1 million N$ per year. This amount doubles when approaching
the year 2005. The total expenditures of the implementation and O & M during 1994-2005 for
the proposed development programme are N$ 68 million, and N§ 4,8 million annually.

Financing of the Development Programme

The current planned input from the Government of France by the end of 1995 is 9 million N§.
That amount is supposed to cover the costs of the main pipe line between Qmafo and Eenhana
(3 million N§), as well as the extension of rural water supply along it, Phase I (6 million N$).

Omakango - Onambutu pipe line will be financed by the Government of Namibia, with their
planned input of 1,6 million N$.

According to the Agreement between the Governments of Namibia and Finland, the
Government of Finland will contribute 11,7 million N$ (1 N$ = 1,7 FIM) for the improved
rural point water supply and sanitation, by the end of 1996.

The average annual financing required for the nnplementahon of the programme is about N$-
3,3 million.

It is also proposed that the possible subsidy is limited to the following:

materials and equipment not available in the local market

payment of building instructors

payment of supervision, overall administration and other overheads
technical assistance

+ * @

CONCLUSIONS AND RECOMMENDATIONS

. The extension of the piped water supply network should be done only if:
- community’s contribution, partxclpahon and full cost recovery is
secured
- raw water and treated water resource capacity can meet the demand
- all alternative water resources are already fully utilized

* Comprehensive study on the discontinuous perched aquifer to be carried out in order
to define the reliable shallow water potential in the area

* The support for human resources developmen£ in the new directorate of rural water
supply and in the communities should be encouraged and increased through advisory
support :

* More resources for the development and promotion of an appropriate and feasible

billing and revenue collection system for rural piped water supplies to be given

*  The self-reliance system for the water point repair and maintenance is to be developed
and established ‘
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10-Mar-94 WATER SUPPLY AND SANITATION PROJECT IN OHANGWENA REGION

POPULATION FORECAST 1993 — 2005
SCENARIO 1 " POPULATION

(Sub-—Constituency 1993 1995
Eenhana North Rural ' 2900 3100

Eenhana North Semi~Urban , 2300 2500
Eenhana South 2000 2100
Eenhana West 7100 7500

Sub—Total Rural| . 12000 - 12700

Sub—Total Semi—Urban
.Eenhana; Total

Endola East
Endola West
Sub-Total Rural

Sub—Total Semi—Urban

ndola; Total::

Engela North Rural
Engela North Semi-—Urban
Engela West

Sub--Total Rural
tal Semi—Urban

Ohangwena East Rural
Ohangwena North Semi—~Urban
Ohangwena West _

Sub-Total Rural
Sub—Total Semi—Urban
Ohangwonha: Total

Ondobe East
Ondobe North
Ondobe South
Sub-Total Rural
Sub —Total Semi—Urban
Ondobe; Total

Ongenga Rural
Ongenga Semi-Urban

Sub~Total Rural
Sub-— Total SEI‘I'N Urban

Oshikango North
Oshikango South

Sub-Total Rural
—Total Semi—Urba
‘Oshikango: Total

TOTAL SEMI-URBAN
TOTAL RURAL
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POPULATION FORECAST 1993 - 2005

SCENARIO 2 POPULATION

Constituency 1993 1995 2000 2005
Eenhana North Rural 2900 . 3000 3200 3,500
Eenhana North Semi—Urban 2300 2700 3800 5,400
Eenhana South Rural 2000 2100 2300 2,500
Eenhana West Rural 7100 7400 8100 8,300
Sub-Total Rural 12000 12500 13600 14,300

Sub-Tolal Semi—Urban 2300 2700 3800 5,400

" Eenhana: Total:.

Endola East Rural
Endola West Rural
Sub-Total Rural

Sub—Total Semi—Urban

Migration

ndola; Tota

Engela North Rural
Engela North Semi-Urban
Engela West Rural

Sub~Total Rural

Sub-~-Total Semi~Urban 6100 8500
Migration 800 2100
[Engela; Total:

Ohangwena East Rural
Ohangwena North Semi-Urban
Ohangwena West Rural
Sub-Total Rural
Sub-Total Semi-Urban

Migration
Ohangwena; Total
Ondobe East Rural
Ondobe North Rural
Ondobe South Rural

Sub-Total Rural
Sub—~Total Semi—Urban
Migration

:Ondobe;iTotal’

Ongenga Rural
Ongenga Semi—Urban
Sub~Total Rural
Sub—Total Semi—Urban

Migration
‘Ongenga; Total
Oshikango North Rural
Oshikango South Rural

Sub—Total Rural
Sub~Total Semi-Urban
Migration

i Oshikango;:Total:

TOTAL MIGRATION
TOTAL SEMI—-URBAN 12400 14400 20300 28,500
TOTAL RURAL i

TOTS
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WATER SUPPLY AND SANITATION PROJECT IN QHANGWENA REGION

Migratio

WATER SUPPLY AND SANITATION PROJECT ~ PHESENT WATER DEMAND 1983 WATER SUPPLY COVERAGE |
IN_OHANGWEMA REGION . N
Project Arss Popul Tacget Demand Demand met Population Served by
Constituency Arsa Population Deasity Poulation served by by ’
Sub ~ Consiituency km? 1593 peopikm2 ¥ * Pipe W'S Point W/S mYday | * Pipe W/S Poiat WS | * Piped W/S| TPolt W/S
Esnhana Morth Rural 548 2500 - 50C 2400 80.5 125 43 ) 14004
Esnhana North Sami-Urban 2 2300 1150 2200 100 144 138 L] 1300 [+
Esnhana Scuth Aurat ass 2000 3 Q 2c00 43 ] 49 a 1200
Esnhana Wast Rural 442 7100 18 2] 7100 142 [+} 142 & 3800
Sub-Total Aural 1855 12000 7 500 11500 2488 125 238 a0 6200
Sub-Total Semi-Urban 2 2300 1150 2200 100 144 138 ] 1300 Q
Migration -
: enhans; T 3 143004 S 1AB00 F 150.5
Endola East Aural 8100 519¢ 75
Endela West Aural . 11200 3200 200
Sub~Total Aural 19300 8300 275
Sub ~Total Semi-Urba ] [+] [+ -0

- Endols; Totall

Engala North Rurai
Engela North Sami~Urban
Engala Wast Rural
Sub -Total Rural
Sub ~Tatal Semi-Urbas]

__Migration]

Oheangwana Eaat Rural
QOhangwena Morth Sami-Urban
Ohangwena West Rural
Sub -Total Rural
Sub~Taotal Semi-Urban

Migration

= Ohangwena; Folall

Qndaba East Rural
Ondoba North Rurat
Qndabae South Aural

Sub~Talsl Aura)

Sub-Tatal Sami—Urbad

Migration

Ondoba; Totali T3

Ongenga Rural
Ongaenga Sami-LUrban
Sub ~Total Aura
Sub -Total Sami-Urba
Migratio.

‘Ongenga: Tolal:

Oshikangao Morth Rural
Oshikanga South Rural
Sub-Total Aura
Sub-Teotal Saml-Urkan
Migratiod

TOTAL MIGRATION

TOTAL SEMI-URBAN 5 12400 1378 700 708
TOTAL RURAL 2a71 115200 30 34700 280500 ; 857.5
TOTAL i 3880} - 127800] AT U e400] ST 81300 157851

* Paogle rasiding < 2km kron tha pipeiine

S/T "2 XANNV
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VATER SUPPLY DEVELOPMENT PLAN SENARIO 1, OPTIOM |

"IWATER SUPPLY AND SANITATION PROUECT WATER DEMAND 2005 EXP. WATER SUPPLY COVRRAGE DEVELOPMENT PROGRAMME FOR RPWS [ DEVELOPMENT PROGAAMME FOR RPWSN O 0]
Project Area . Popsl Target Demand | Demmad met BY Popohtios Served By  Cowersge (| NoEx 8 Promciad Wells PROMBCT COSTS Comnm, Fipe FROJBIT QOSTS Coman.
Constiusncy goe._Topuiniin, Dessin | Poubiios aced Bips_4 PoigL W: B | 1ooe - 2005 d ‘ Comirbs
~ Constiuancy o2 2005 pikmd | * Pipe WA | Poiat W[ middey | sdidey | wiidar [|* PipedW Posat WS - %[ No WP NoWFa| Counir.Nt | O&MNS| Overbesd N3] LauborNP Ko Cansir. N3 | O&3 Ny | Cwerbead N3 | LauboeNE
Esnhana North Rural 5487 4000 7 80C| 3200 B4 20 84 35 BH100 25 787,500 12.500 47,500 45,000
Eenhana Noth Semi-Urtan 2| 4100 2050 4,100 ] 248 248 Q

Eenhana South Rural . 665 2900 4 3,100] 1,800 -5 z8 L]

Esnbana Wast Rural : 442} 10,000 23 3000]. 7000 215 751 140
Sub-Total Rural i 1,855] 18,900 3837 123

Sub—Total Semi~Urban ‘ 248 245

38 BrI00 14 429,800 7.000 26,6800 25,200 501 3,800,000} 1,625.000 295,000 350,000
B 112{ 1.770,000 58,000 224,200 212,400 38| 2888,000| 1,235.000Q 224,200 286,000

N
5

256,300} 76,628,000 2,860,000

'Ef\dclt East Rural 288 1,140,000 487,500 88,500 195,000
Endola West Rurai
- Sub-Total Rural
Sub—Total Semi-Lirban

E ndots: Total:

Engaia Noth Rural

Engeia Nosth Semi—-Urban
{Engala Wast Rural .
Sub~Total Rural
Sub—~Tctal Semi~Lrkean

-~ Engels: Total

TIYEINEE
Blo 88 o 8lBlo 2ol

Changwaena East Rural []
Changwana North Sami~LUban 2| 5700; 284S0 5,700 D] 342 D242 Q
Changwana West Rural- . a7 10,000 118 §300| 4700 =27 MW o4
Sub—Total Rural 174) 20,000 118 12,300 7. 700f 837 383] 154

2]

Sub—Total Semi—Urban

Ondobe East Rural :
COndcba North Rural 4,788,000| 2.047.500 AT, 7000 441,000
Ondobe South Rural 4,104,000] 1,755,000 310,600] 378000
Sub~Total Rural|| 741| 25800 ’
Sub—Total Semi~Lrban ] [ +]

-Qndobe; Total § . 9,424,000 4,030,000 731,600, 868,000,

Ongenga Rurai
Onganga Semi-Urban

Sub —Total Rural

Sub—Total Semi—Urban

CEEEEEEREE = Ongenga: Total |0

ikangao Warth Aural
Oshikango Scuth Aural

Sub~Tota! Aural

Sub—Total Semi—Urban

1

~2.356.000]
121800[ 520,000

losrgjglfeleltlonay:

8,572,000} 1,527,500

4,252

* Pecple residing < 2ian fron the pipelne
** Thare ara 85, 130 and 30 omafimas, dungus and walis [nthe areas of Sub—Constituarcy Cndobe Noith, Oshikango North and Oshikango South respectively.
Thase walsr poirts can ba utilzad for cattis, whan the second phace of tha new nural pipelne from Omatyto Ernhana is opaerating.

I} Rurai Poirt Water Supply
B O Aurai Pipe Water Scply Network

S/2 € XANNV



00~Mar-34 : WATER SUPPLY ANC SANITATION PRQUECT IN OHANGWENA REGION

T T T T T T — -
WATER DEMAND 2005 DEYELOPMNET PROGAAMME FOR RPWSN 1

1994 - 2008 =
Demaml mnchy Pogelation Lerved By Commge [ Ne Bz JProwcad Weils FROJECT COSTS Comm. Tipe PROJECT COSTI Comm.
a, i - Bas Saager
SPped WS | Pomcwis % MawPs | No Wh Couser. M8 [O 2 M NI | Overhend N¥ | LanborM3  { K oume N1 | O M NS | Owerbesd N3: LawboeMD
Eenhana Morth Aursl Fal 80C 3,200 25 BH1 25 375,000 12,500 47,500 35,000 -
Eanhana North Semi-Urban 248 3,900 )
Esnhans South Rural 21 1,000 1,500 F 35 prIN 14 429,300 8,400 25,50 21,0061 15| 1,140,000 457,500 843,500 105,000
Esnhana West Runai 100 9,900 || 40Bes 150 2.400,00Q) 80,000 304,000 24,000

Sub-Tatal Aural

Endola East Aurai
Endola Weat Aurs!
Sub-Total Rura

Rt TH

Engela Nort Rural
Engela North Semi-Lirban
Engela West Rural

8Sub-Total Rural
Sub-Total Semi~LUrban
Engele Total’

Qhangwena East Rursl
Qhangwena Nosth Semi~Urban
Qhangwena Wast Rurai
Sub-Tatai Aural
Sub~Total Sem Ur‘buﬁ
SO hangwe al

Cndabe Sast Aurai
Qndabe Narth Rusal
Cndabe South Rural

Sub-Total Rurai
Sub-Tatal Semi-Urban
ndobe; Totak

o BBl REERYERERHE

sl.eakafzata

Ongenga Aurad
Qngenga Semi-Urban

Sub-Total Rursl
Sub-Total Semi-Urban
Ongan

Cshikango North Aursl
Cshikanga South Aursl

Sub—Total Aural
Buk-Tstal Sami-Urban
Oehikango: Yotat
TOTAL SEMI-URBAN
TOTAL RURAL
*  Pecpia residing < 2km fron the pipefine B
** Thera aru 85, 130 and 30 omaflmas, dungus and wals in the areas of Sub— Constiuency Ondolbe North, Oshikange Nerth and Oshikango South respectively.

Thesa watec points can be utiized for cattle, whan the secand phace of tha new rural pipsline from Omali 1o Esnhana is operating.

I Rural Point Water Supply
0 O Aural Pipe Water Supply Network

TS
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WATER _SUPPLY DEVELOPOMENT PLAN, SCENARIO 2 _OPTION |
WATER SUPPLY AND SANITATION PROJECT

3

WATER SUPPLY AND SANITATION PROJECT IN CHANGWYENA REGHON

CEVELOPMENT PROGRAMME FOR APWSN O 04

Project Area Demand met ';upuilinn Served By Coversge] NoEx ||Procect Welb PROJECT COSTS Commun | Fipe PROJECT COSTS Commun
Corstituancy i i WPt L1994 - S0 Corerieg, L bing Somrig, |
Sub — Constituency [TH ™ Nday PipeWs PoicW'§ NoWPy | No WPs Conme.N$ | © & M | Crerhesd Lavbor fEm | Conste N3 | O & M | Overhesd Eaubor
Esnhana Nesth Aural 348 26 800y 2,700 0B N 844,700 10,500 39,900 31,500
Eanhana Nonh Semi-Urban 2 a2 5100 [+]
Eenshana South Rural 655 28 10007 1,500 30 (pr1n i1 337,700 5,500 24,900 15,5000 50| 3,80Q,00G| 1.825.000 265,000 350,000
Esnhana Wast Rural TS| 1085 2,900 5400 T0|hH 80 81§ 1215000 40,500 153,200 113,406 38| 2,828,000| 1,225,000 224,200 256,000
Sub -~ Total Rural 123 | 188] 4,700 9,800
Sub ~Tetal Semi~Urban 324 ¢] 5.100 Q
Migraticn
:Eanhans; Total 188}:9,800)7:0,000 21974001 6,088,000 |-2,880,000
Endola East Rural ] 9,100 $00 1,140,000 457,500
Endsis Wes1 Rural 21| 13,10 258 24| 11,300| 3,800 189,000 8,500 123,500 117,000]1 10 780,000 325,000
Sub~-Tatal Aursl 0} 2,700 538) 24§ 20,400 2700
Sub - Total Semi~LUrban

47.50G:

Engela North Rursl
Engels North Semi-LUrtan
Engela West Aural

702,000

Sub-Total Rural] 417 26,700
Sub—Total Semi-Urban 3 8,500
Migration
SEngele Total i3
Chargwena Esst Aural 871 8,400 110 10 325,000] 56000, 70,600
Changwana Morth Semi—Urcan 2] 7.3
Changwens West Rural ’ &7 8,400 364,006 14,000 258,000 252,000

6ndnbn East Ausal
Cndobae Norh Rural
Ondobre South Rural

Sub —Totel Aural
Sub—Total Semi~Urban
Migration

“Ondobe; Total |

124

19,424,000 41

Ongeng & Rurat
Ongeng & Semi—~Urban

Sub—~Total Aurst
Sub~-Tetal Semi~-Urban

Migratrion

Ongenga Toul § -

818,400

506,800 1

Oahikango North Rural
Oshikango South Aursl
Sub~-Total Rural
Sub - Total Semi~Urban
Migration

E
18

1,218,000

$20,000

§12,000

21,500

TOTAL MIGRATION
TOTAL SEMI-URSAN
TOTAL RURAL

10,100
9| 23,500
871 135,800

TOT.

Tisd.a00

455,000} 4

* Feople residing < 2iam fron the pipeiine

** Thare we 35, 130 and 30 amafimas, dungus and wells in the areas of Sub—Constiusncy Ondobe North, Cahikanga Morth and O
Thess water points can be utlized for caltis, whan the secord phace of the new rural pig siine from Omatu 10 Eenhana is op ereting.

I3 Punal Point'wamr Supply
3 01 Pwal Pipe water Supply Network

~
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10-Mar-94 WATER SUPPLY AND SANITATION PROGUECTIN OHANGWENA REGION
WATER DEMAND 2005 EXP. WATER SUPPLY COVERAGE DEVELOPMENT PROGRAMME FOR RPWS [ DEVELCPMENT PROGRAMME FOR APWSN 100

IN_OHANGWENA REGION 2005 1994 — 2005 1904 — ﬂ
Project Area ~ Poped. Tage Domand { Destad mechy Popuiarion Saved By Covarage | NoBx [ Prosecoad Wolls PHOJECT COSTS I Couami. Ppa PROJECT COSTS Conm.
Consttuency LA iy, RRel O sor vty Lo & Dya 3 L o0e = X0 % -1
Sud -~ Consttuency kmd F- ] el S Pped W/S| Poim WSl mldey | midey | mldey || * Piped %S| Puin WS | MoWPS | Consr. 3% |O &£ M NS | Overbead ¥3|  Labor [#9 Commr. 33 1O & M X3 Owerbiead ¥4 Lamrer
Eenhans North Rurai 548 3,500 LT G| 270] T T4 x 5 800 2] x 914,000 10,000 34,000 39,000
Esnhana North Sami~Urban 2 §,400 2700 3.0 a 324 324 Q2 $,100 E.:m
Eenhara South Rural ] 2500 4 1,100 1,400 4 FL 28 1,000 0 307,000 5,000 19,000 15,000 13 1,143,000 447,509, 28,500 105,000
Esrhana West Ruwral 442 4,300 1% 100] 8,200 137 3 154 100 BHsO 122 1,830,000 a,000 23,180 170,2001

Sub-Total Aural 1,855 14,300 9 2000 12,200 2085 50 243 1500

Sub-Tota Semi=Uman 2 324 ¢ 5,100
:; “Z Eenbend; Total [t 8871 c-pemil T 000t 2,751,008 S 800 E i

Endolagast Aurat 48 q $.100 . 15 1,140,000 4a7,5C0 88,500 108,00
Enrdola West Aural J 13,100 L 11,900 1,200 22 F P Lt 75 195,00¢ 7.30¢ 142,500 112,500 12 780,000 325,000 53,000 o000

Sub—Total Aural I 270 1] 25,500 1220 82

Sub-Tatal Semi-Urzan

198,000t
185,000

Engela Norh Rural
Engaia Nort Semi-LUrban 3

Engela West Rurai e biime  39C] 1,014,000
Sub—-Tatal Aural 417
Sub=Total Semi=Urban 3

raion

‘Engeis:; Totat 3 -'1,178,00¢ % 675,000
Changwena East Aurei
Ohangwena Norh Semi—Uroan 7.300 345 7.300 Q 433
Changwena Wast Rural 8,400 or 5300 310 195 Wim 142 369,200 14,200 299,200 213,000}
Sub-Totat Rural
Sub-Tgtal Semi-Uban

— Migraton

| Ondobe East Rurai
Ondobe Nert Rural
Ondobe South Rural

Sub=Total Aural
Sub-Total Semi=Urban

Migraizn
. S - Ondabe; Totak | 7 805,000
Ongenga Rural
Onganga Semi-Udkan 438
Sub=-Tots Rural 225 12,3¢0 S5 5000; 7,200 27 143 4,200
Sub—-Total Semi-Urban Q 4
_ Migraten
. Ongenga: Totai TTes)
Cehikarga Narth Aural 205
Oshikanga South Rural 4
Sub~Tota Rural 538
Sub-Total Semi-Urban ]

! Migraton :
- Oshikango: Total |f 2 T2t 500
TOTAL MIGRATION 2,900
TOTAL SEMI~URBAN 28,500 -

TOTAL RURAL

. “TotaL |

* Pgople rasiding < 2m fronthe pipsine

** There are 35, 130 and 30 omaimas, dungus and walls in the arems of Sub - Consfiuency Ondobe North, Cshikango Norh and O g0 South respectively
These water poimts can be utifzed for catte, when the second phace of the new rurai pipelne.from Omaluto Ssnharais operalng.

O FRural Pairt ‘Water Supply
B O Rural Fpa Watar Supply Network

| 100,200

T1.341,230" 1,893,300
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